Role of telomere length in subtelomeric gene expression and its possible relation to cellular senescence.
Transcriptional silencing of subtelomeric genes is associated with telomere length, which is correlated with age. Long and short telomeres in young and old people, respectively, coincide with gene repression and activation in each case. In addition, differential location of genes with respect to telomeres causes telomere position effect. There is very little evidence of the manner in which age-related telomere length affects the expression of specific human subtelomeric genes. We analyzed the relationship between telomere length and gene expression levels in fibroblasts derived from human donors at ages ranging from 0-70 years. We studied three groups of genes located between 100 and 150 kb, 200 and 250 kb, and > 300 kb away from telomeres. We found that the chromatin modifier-encoding genes Eu-HMTase1, ZMYND11, and RASA3 were overexpressed in adults. Our results suggest that short telomere length-related overexpression of chromatin modifiers could underlie transcriptional changes contributing to cellular senescence.